This study analyzes the trends and determinant factors of vis-à-vis spatial distribution in Indonesian manufacturing during the period of 1990-2010. There is a long-term increasing trend of regional specialization driven by core regions in Java Island and by affluent regions outside of Java Island. Among resource-based and labor-intensive industries, there is a smooth declining trend of geographical concentration. An increasing trend in regional specialization and geographical concentration during the economic crisis is identified turns into a decreasing trend at the onset of setting up a decentralization policy and then pushed upward again. Finally, by applying spatially weighted Ellison-Glaeser (EG) Index, it is found that labor skills, export activities, and wage rates strongly determine the degree of agglomeration among Indonesian manufacturing industries.
INTRODUCTION
As the world's biggest archipelago and the fourth most heavily populated country in the world, Indonesia-with a population exceeding 237 million across 33 provinces-has experienced a developmental divide due to inequality among its regions. 1 The fact is the population and economic activities are concentrated in Java Island and the surrounding areas, even after establishing a decentralization policy. For instance, the manufacturing sector has traditionally been concentrated in West Indonesia, particularly in Java Island.
As a result, manufacturing firms tend to be located in Java Island. As part of strengthen the democratization, a policy was introduced in 2001 that sought to boost the *Corresponding e-mail: khoirunurrofik@ui.ac.idattractiveness of local government, build a new economic center, and invite new firms and new workers to agglomerate in those other regions.
Since in the middle of 1960s, Indonesia has adopted an industrialization policy and positioned the manufacturing industry as being the most important sector for the Indonesian economics (Aswicahyono et al., 2010) . However, the high concentration of manufacturing firms in Java Island characterized Java Island as a dominant province, and they remain a concern with regard to economic disparity. Accordingly, external shock that relates to economic distribution is decentralization policy which seeks to foster regional competition and determine geographical concentration.
The decentralization policy is one way to promote long-term economic growth, based on the view that leads to better resources allocation and more productive and possibly smaller public sector (Oates, 1993) . It is thought that an increase in transfers of economic activities from the center of Java Island to other regions tends to increase the ability of those regions to improve the public goods provision locally, and this thinking affects firms' decisions on siting new facilities. Theoretically, fiscal decentralization as part of a decentralization policy can induce agglomeration economics both directly to lower tax competition as suggested by Tiebout (1956) and indirectly through public goods provision. Therefore, it is also important to examine the effect of a decentralization policy on the geographical concentration of economic activities.
To the best of our knowledge, study on regional specialization patterns and industrial concentration in the context of developing countries is scarce, except in China. 2 Studies on industrial concentrations in Indonesia tend to focus on concentration trends and fail to consider the locations of plants (e.g., Bird, 1999) . Sjöberg and Sjöholm (2004) examined that the spatial concentration of the manufacturing sector in Indonesia between 1986 and 1996, and they underlined its relationship to trade liberalization policy. However, the time has been passed, and their findings may not reflect the current conditions: there have been marked changes since then, particularly after the 1997-1998 period, the economic crisis and the implementation of regional autonomy since 2001.
The objectives of this study are to describe the distribution of economic activities by looking at the trends in regional specialization and geographical concentration, 2 See, for instance, Ge (2009) , He et al. (2008) , and Lu and Tao (2009). emphasizing how the economic crisis and decentralization policy changed the pattern and to examine the determinant factors of the industry's spatial concentration. This study contributes to the literature by documenting the long-term regional specialization and concentration trends of the Indonesian manufacturing industry from 1990 to 2010.
We also introduce the use of weighted Ellison-Glaeser (EG) Index proposed by Guimarães et al. (2011) in an empirical modeling of geographical concentration to account for neighboring agglomeration effects. In particular, we evaluate the changes that occurred in tandem with the external shocks of the 1997-1998 Asian financial crisis and the implementation of decentralization policy.
This study determines the spatial distribution of the economic activities of the Indonesian manufacturing industry by measuring the regional specialization index (RSI), as originally proposed by Krugman (1991b) , and the spatial Ellison-Glaeser index is originally developed by Ellison and Glaeser (1997) and extended by Guimarães et al. (2011) -to account for neighboring effects. With spatial trends in hand, then we investigate whether economies of scale, resources, international trade activities, labor skills and wage rate can show the changes in geographical concentration.
We identified an increasing trend in regional specialization and geographical concentration during the economic crisis, which became a decreasing trend at the onset of setting up a decentralization policy and then pushed upward again. On the other hand, we also identified a declining long-term trend in geographical concentration, albeit a very slow-moving one. We found that the higher regional specialization on Java
Island and most of affluent provinces outside Java Island mark the economic center of the country. Moreover, resource-based and labor-intensive industries saw a declining trend in concentration over the period under study. This study also provided empirical evidence that supports the assertion that there are relationships among economics scale, resources, skills, wage rates, and the global economics and industrial location. Our estimations showed that the influence of economics scale and resource increase the geographical concentration, but the latter is weaker. Our results also suggested a strong and positive relationship between export activities when there is a high concentration of firms. Furthermore, we found that a high skill rate and high wage rate among industries were associated with greater dispersal in the economic distribution of industries. Moreover, the empirical evidence confirmed that the crisis and decentralization policy influence the rise of geographical concentration.
This study is done by several sections. The first section provides a brief overview of the importance and unique nature of this study. The second section surveys the related literature. In the third section, the empirical model used is presented, including information on the data and variable construction. Analyses and the results are presented in the fourth section and the final section provides the concluding remarks.
LITERATURE REVIEW
The importance of geographical and location characteristics as a key determinants of production structure and trade is pinpointed by Fujita et al. (1999 ) and Krugman (1991a , 1991b . They attribute the spatial concentration of economic activity to natural advantages and spillover. Krugman (1991b) developed a model to explain how firms concentrate in a specific location.
To study the spatial distribution of economic activities, we start by distinguishing the specialization from the concentration. We define the specialization in this study as the relative position of each city over the rest of the country. On the other hand, we define concentration as the distribution of a particular sector of the two-digit SICs across cities within the country. In a broader view, we see that agglomeration as a group of many industrial clusters or spatial concentration of many sectors in a particular city.
The first study to discuss long-term trends in regional specialization and the economics location within the context of manufacturing is explained by Kim (1995) , for the case of the United States. He distinguished between specialization and localization/concentration as follows: specialization is important when one looks at the development of the regional manufacturing structure across industries, while localization or concentration is important when one looks at the development of each industry across region. Kim (1995) argued that regional specialization can bestow comparative advantages on a particular region. Furthermore, he noted that a higher level of regional specialization implies the region that has greater advantages in terms of economics scale in production. He used Krugman's (1991) RSI to compare relative regional specialization among nine census regions. He concluded that the degree of regional specialization among U.S. manufacturing industries increased until World War I, but then slightly declined thereafter, until the end of the study period.
Unlike Kim's (1995) study which makes use of Hoover's localization index, the current study employs the geographical concentration index proposed by Ellison and Glaeser (1997; hereafter, EG index) and an extension of the spatially weighted EG index developed by Guimarães et al. (2011; hereafter, EGS index) to measure localization or concentration. The EG index first proposed is the measurement of the geographical concentration of economic activity; it distinguishes between two agglomerative forces namely, natural advantage and spillover while controlling for industrial location. By providing empirical evidence that differentiates pure geographical forces and economic determinants, Ellison and Glaeser argued that geographical concentration stems not only from industrial concentration, but also from natural advantages inherent to area characteristics (e.g., natural resources and closeness to market) and locational spillover (e.g., input sharing, labor pooling, and knowledge sharing). They also asserted that the index can control the effects of internal economics scale or large plant size. They demonstrated evidence of the industrial localization of U.S. manufacturing industries at the four-digit SIC level and also demonstrate that in industries with strong upstreamdownstream linkages, localization stems from natural advantages and coagglomeration.
Since then, many empirical studies examined geographical concentration by using both the EG and MS indices. Rosenthal and Strange (2001) first used the EG index to empirically examine the micro determinants of agglomeration using U.S. manufacturing employment data from 2000. They found a positive and statistically significant relationship between industrial agglomeration and those micro determinants.
Furthermore, Devereux et al. (2004) found geographical concentration mostly among low-tech industries in the United Kingdom, while Braunerhjelm and Borgman's (2004) study identified high geographical concentrations among Swedish industries, which they attribute to knowledge-intensive manufacturing industries and the intensive use of raw materials.
In the context of developing countries, a large body of study on geographical concentration relates in China (e.g., Ge, 2009; He et al., 2008; Lu and Tao, 2009) . He et al. (2008) found that during 1980-2003, Chinese industries were geographically more heavily concentrated; this was particularly the case for the least-protected industries (e.g., rubber, chemical, education, and sporting goods). They also asserted that industries with stronger connections in foreign markets as part of the globalization process were more heavily concentrated, particularly in coastal regions. These findings agreed with those of Ge (2009) , who asserted that export-oriented and foreign-invested industries have a higher degree of agglomeration than others and tend to cluster in regions accessible to foreign markets (e.g., close to airports). Furthermore, local protections related to the decentralization policy stymied geographical concentration or industrial specialization (He et al., 2008; Lu and Tao, 2009 ).
Despite being well known, the EG index has some drawbacks in terms of aligning the criteria of localization measures as outlined by Combes and Overman (2004) and Duranton and Overman (2005) . Guimarães et al. (2011) highlighted the crucial drawbacks of the EG index: it suffers from the modifiable areal unit problem (MAUP) and the checkerboard problem. They argued that the first issue relates to a possible aggregation bias within administrative boundaries or spatial units, while the second arises when ignoring the neighboring effects and treat economic activity in adjacent spatial units in a manner similar to that of activity in the regional center. The EG index does not treat the geographical location of a plant as a particular point on a map, but rather as a simple aggregation of geographical areas, such as a city or province.
Consequently, we treat plants similarly across regions and in neighboring regions and ignore any possible spatial dependence among plants along a border between regions. Marcon and Puech (2003) and Duranton and Overman (2005) , each proposed distancebased methods by which to measure geographical concentration. This approach is thought to be the best choice in examining the geographical location of plants, as it precludes the need for data that pertains to the specific location of a plant. The data that are generally not available in most countries (including Indonesia). Therefore, to account for economic activity in neighboring regions, we adopt the spatially weighted EGS index. This index precludes MAUP and deals with economic clustering that occurs across borders (Guimarães et al., 2011) .
EMPIRICAL METHODS

Data and Measurement
This study analyzed data from the Statistik Industri, an unpublished electronic dataset captured through an annual survey of large and medium sized firms conducted by We defined the term "city" as the third administrative level of the Indonesian government, originally known as a district or municipality. Therefore, for the sake of simplicity, the term "city" in this study refers to a district or municipality. Since the 4 The study referred to the individual observations, which could be either a firm or an establishments (or plant), as the information did not distinguish between a standalone establishment and a firm with many establishments. In the analysis, we referred to both the term "firm" and "establishment" interchangeably, but one should consider it as the latter concept primarily.
5 All values in a given year were expressed in 2000 constant prices. We used wholesale price indices (WPIs) published monthly in BPS's bulletin, StatistikBulananIndikatorEkonomi. We compiled these data from the CEIC database and annual publication of Statistik Indonesia from BPS. We deflated output, value added, intermediate input, and materials using the manufacturing WPI in five-digit ISIC. Meanwhile, wage was deflated using a GDP deflator and a weighted price of oil for the industry sector was used to deflate the values of energy and electricity. 6 The span of this study was from 1990 to 2010 and included the three periods of ISIC from 1990 to 1997 where the data used were ISIC revision 2 (ISICrev2), while from 1998 to 2009, the data used were ISIC revision 3 (ISICrev3); however, since 2010, the office adopted UN standards to publish ISIC revision 4 (ISICrev4). Fortunately, we have a table of concordance of ISICrev2 and ISICrev3 codes and concordance of ISICrev3 and ISICrev4 codes that were provided by BPS. To obtain strongly consistent codes, we used both tables in the five-digit SIC industries to assign an industrial code for a complete time series by bridging the data from 1990 to 2010.
number of cities in Indonesia changed over the time, we referred to the 1990 configuration of 284 cities and 26 provinces (excluding Timor Leste) and considered any newly created districts as belonging to their original districts (cities).
The document regional specialization and concentration trends within the Indonesian manufacturing industry from 1990 to 2010, we first measured specialization as per Kim (1995) to examined the pattern of local economic structure, by calculating Krugman's RSI. Next, we measured geographical concentration in line with the work of Ellison and Glaeser (1997) and Guimarães et al. (2011) to calculate the EG index and EGS index, respectively. We followed Sjöberg and Sjöholm (2004) to measure those indices by using employment and value-added data. This approach was important as it provided a better perspective in analyzing and comparing a variety of industries that might be influenced by input factors. Sjöberg and Sjöholm (2004) argued that employment data tend to bias toward labor intensive industries, while value-added data tend to bias toward capital intensive industries.
We measured the regional specialization index to compare each city's industrial structure with the rest of the country. From the Krugman Specialization Index, we obtained the RSI for each city by calculating the share of industry in the city's total employment or value added. Then we calculated the same industry in other cities and took the difference between share of city with other cities' share. After taking the absolute values of these differences, we summed over all industries to get the RSI for each city. The RSI is formulated as follows:
(
Where is the level of employment in industry i = 1,….,N for region j, and is the total industry employment in region j (and similarly for region k). If the index value equals to 0, then the two regions j and k are completely de-specialized. If the index value equals to 2, the regions are completely specialized (Combes and Overman, 2004; Kim, 1995) .
We used the EG index to measure geographical concentration, given its ability to separate the sources of industrial agglomeration from natural advantages and spillover.
The EG index is a function of raw geographical concentration (G) and the Herfindahl Index (H) of industry, which are defined as follows:
Where N is the number of plants and M is the number of regions. stands for the share of an industry's total employment in region j, while denotes the fraction of aggregate employment in region j. refers to the share of plant p in industry employment. Ellison and Glaeser (1997) claimed that the use of the EG index can facilitate the comparisons across industries, across countries, or overtime. A positive or negative EG index value indicates the agglomeration or de-agglomeration process, respectively. If industry (i) is concentrated in some region, the EG index will have a positive value. However, when industry (i) is not concentrated in some region (j) and is uniformly scattered following a random location process, the EG index takes the value of 0. To overcome the limitation of the EG index as explained in the literature review above, we adopted the EGS index, which accounted for neighboring effects.
To capture regional externalities using a spatial-weights matrix, we followed Rodríguez-Pose et al. (2013) and defined the matrix of the neighboring spatial distance as follows:
Where denotes a distance threshold between the capitals of neighboring districts in which we assume regional externalities still appear. If the Euclidean distance from capital district j to capital district kis smaller than , then the spatial distance is equal to . Now, we have a distance matrix, we can calculate , the weighted neighbor distance matrix for region j with respect to neighbor k:
.
We set distance thresholds of 50 km between the capital cities, in line with Duranton and Overman (2005) ; we also set distance thresholds of 400 km between the capital provinces, in line with Rodríguez-Pose et al. (2013) . Thus, we define EGS as follows: (7) where:
Here, stands for spatially weighted G, and stands for the industry's share of total employment in region k, while denotes the fraction of aggregate employment in region k. is a weighted neighbor distance matrix for region j with respect to neighbor k . EGSstands for spatially weighted EG.
Empirical Model for the Determinant of Geographical Concentration
To understand the determinants of geographical concentration, we followed Kim (1995) to estimate the impact of industrial characteristics, particularly the economics scale and resources, on geographical concentration in the following baseline equation:
where the i subscripts (=1,2…,66) indicate 66 industries in thethree-digit SIC and t (=1990-2010) indicates the period of study.
LnEGS stands for the log spatially weighted Ellison-Glaeserindex, while Scale refers to the average plant size in each industry and Raw denotes the raw material intensity (cost of raw materials divided by the value added) as suggested by Kim (1995) . In addition to the initial variable from Kim (1995) , we included other industrial characteristics; we defined Skills the fraction of the total wage of a non-production worker in industry and Exports the percentage of exports in total output. Especially for the variable of Export, careful attention should be taken concerning the potential reversed causality between localization and export activities. Rodríguez-Pose et al.
(2013) found that externalities localization contributed to export intensity in Indonesia and this implies the possible endogeneity between concentration and export activities.
Furthermore, Age and Wage stand for the log of the average firm age and wage rate of production workers in each industry. 
RESULTS AND DISCUSSIONS The Trend of Regional Specialization in Manufacturing
To evaluate the development of regional manufacturing structures, we begin by briefly summarizing the evidence pertaining to the regionalization trends (see figure1). The general trend is the RSI increased during the economic crisis and following the initiation of regional autonomy, although it tended to decline after 2006. From figure 1, we can see that regional specialization among industries at the three digits SIC level was higher than that among industries at the two digits SIC level; this implies that externalities may exist in narrower industries like those with four or five digits SIC codes, as suggested by Kim (1995) . The recent decline in regional specialization in Indonesian manufacturing employment was likely due to increases in oil prices and an increase in the minimum wage. These two factors potentially push firms to diversify their product offerings. (6)- (10)]. In general, the RSI values calculated by using value added data were higher than those garnered with employment based data. Furthermore, Table 1 confirms that the domination of regions in Java Island, which had index values exceeding 1 that is DKI Jakarta, West Java, Central Java, and East Java. We can also identify from Table 1 , an increasing trend toward higher specialization in Riau and East
Kalimantan, which are known as the most affluent provinces in Indonesia, as they have an abundance of oil and mining resources. Based on the value-added data, we found that the patterns of the various provinces did not run exactly parallel when we used employment data next to its larger index. The RSI values derived from value added data were higher than those that were employment based, which indicated that capital intensive industries contributed to regional specialization is more than the labor intensive ones. The use of value added measurements also made it easier to identify those provinces with index values that exceeded 1 that is North Sumatera, Riau, Jambi, Lampung, and East Kalimantan. Overall, regional specialization showed an increasing trend and was driven by provinces within Java Island and the most affluent provinces. We identified that North Sumatera, Jambi, and Lampung are provinces with an abundance of agricultural products from plantation and forestry. Notes: The RSI is calculated from the average of cities' RSI within province in the respective years. The underlined font indicates provinces that became more specialized, while the bold font indicates a minimum value for each province.
From 26 provinces in Indonesia, 18 provinces had a variety of positive RSI values between 1990 and 2010, measured by using both employment and value added [columns (5) and (10), respectively]. This result implies that value added has a stronger identification with regional specialization than employment, as the value-added measurement is proportionately affected by capital intensity which is more characterized by immobile production factors than by labor. Therefore, the picture we derived from looking at added value measurements accurately reflected regional comparative advantages among regions, the advantages that could lead to regional specialization. Notes: RSI is calculated based on the cities' RSI values in the year ranges shown, and among industries at the three-digit SIC level.
Despite the fact that the production structure might be different across provinces, we classified the provinces into five groups in terms of the island on which they were located. Figure2 and 3 show the regionalization pattern of each province over the period of study, using employment and value added data. We found a similar pattern between the two figures, although they indicated different degrees of specialization. We also found that Sumatera, Java Island, and Kalimantan became more specialized, while Sulawesi and the other islands became more de-specialized. Notes: RSI is calculated based on the cities' RSI values in the year ranges shown, and among industries at the three-digit SIC level.
The Trend of Geographical Concentration in Manufacturing
Following Brülhart (2001), we classified the industries into five categories: resourceintensive, labor-intensive, scale-intensive, differentiated, and science-based industries (classification based on OECD, 1987). Appendix Table A .1 lists the three-digit ISIC codes for each category; the classifications were based on the factors that influenced the competitive process. Abundant natural resources constitute a primary competitiveness factor for resource-based industries, while low labor costs constitute a comparative advantage for labor-intensive industries. For scale-based industries, having a competitive edge is a matter of production length, while among product-differentiated industries, being competitive means having the ability to satisfy market demand.
Finally, science-based industries rely on the application of scientific knowledge. Figure 4 and 5 show the geographical concentration trends for all manufacturing across cities and provinces by using the EG and EGS indices. At a glance, one can see that the geographical concentration slightly increased during the economic downturn and then became less concentrated in the following the implementation of decentralization policy. As a result, the general pattern over the period of study somewhat indicated a decline in geographical concentration. We also found the geographical concentration at the province level to be higher than that at the city level; this finding suggests that externalities may flow across cities within a province and result in a higher concentration at the province level and deconcentration at the city level. These findings agree with those of (2009), that deconcentration is driven by the relocation of firms to districts near major markets and international seaports (Deichmann et al., 2008) . By following this strategy, firms continue to maintain the benefits that come with agglomeration due to minimizing transportation costs. Deichmann et al. (2005) also spoke about the difficulties relatively unattractive regions in attracting firms away from the leading regions, even when it improves the infrastructure. By accounting for neighboring effects, we found that the EGS index is always greater than the EG index. Furthermore, the EGS index is more sensitive to capturing changes in the geographical concentration pattern, and this indicates that there is a strong connection among regions as externalities flow across cities and provinces. The deconcentration of economic activities seems to appear at around 2000 and become more spatially deconcentrated following the implementation of regional autonomy. The decline in concentration based on value-added data occurs at a brisker rate than based on employment data; this implies that the movement of capital for production is more sensitive to external shocks than the shifting of employment. Another interpretation is that the concentration of the labor market within the manufacturing industry is more rigid, as the mature plants are already firmly established in the core regions. Tables 2 and 3 Table 4 ). This shift indicates that geographical concentration is now driven by industries with higher technological intensity such as radio, TV and communication, and motor vehicles, trailers and semitrailers. While the traditional industries such as textiles and tobacco. Notes: The spatially weighted EGS index is calculated based on the respective years of the threedigit ISICs EGS within sector. The underlined font indicates the sectors that became more concentrated, while the bold font indicates a minimum value for each sector. In the individual sectors, the general trend is resource-based industries (e.g., food, tobacco, rubber, and wood) and labor-intensive industries (e.g., textiles, apparel, and tanning and leather) have become deconcentrated. On the other hand, differentiated goods (e.g., motor vehicles, radio, and TV) have become more concentrated. The pattern among individual sectors suggests that the effects of technology and intensity determine the relative strength of agglomeration and dispersion forces (Midelfart-Knarvik and Overman, 2002) . In general, Figure 6 shows that the laborintensive, differentiated goods and science-based industries are becoming more spatially concentrated. It is also clear that resource-based and scale-intensive industries have become more dispersed. However, at the province level, the geographical concentration of labor-intensive industries tends to be less concentrated (see Figure. 7.); indicating that industry group, in particular, the relocation of manufacturing appears within the province and concentrated in certain cities. 7 A similar pattern is seen with this industry group when we use value-added data in the measurements.
Determinant of Geographical Concentration
Before we discuss the determinant factor of geographical concentration, first we perform some tests to select the best model of our empirical modeling including OLS pooled estimation, fixed effect (FE) estimation, random effect (RE) estimation and
Hausman-Taylor (HT) estimation. We focus on the results of statistic test at city level as reported in Table 5 . 8 The table indicates that the Hausman-Taylor estimation is the most efficient model. However, the Wald test of heteroscedasticity suggests applying robust standard errors. We will report the estimation results of both standard errors and robust standard errors. Robust standard error is more appropriate Table 6 and 7 report the regression results at the city level. 9 The results seem to beconsistent with those found in the literature-namely, increasing returns to scale have positive effects at both the city and province levels. Nonetheless, the role of raw materials is found to be limited at the city level when we use the value-added measurement. Kim (1995) found that production economies of scale supported localization in U.S. manufacturing, while He et al. (2008) concluded that internal economics scale contributed to geographical concentration. However, those variables become statistically insignificant when we impose robust standard errors (see Table 7 ).
Meanwhile, a higher skill or knowledge intensity is associated with lower concentration, suggesting that firms with higher-skilled workers tend to be more dispersed.
9 We focus on the city-level analysis since the empirical models at the city level are far better than those at the province level to determine factors of geographical concentration. Furthermore, we found that interaction with the global economy encouraged firms to become more geographically concentrated; this finding is consistent with the results of Ge (2009) and He et al. (2008) , both in the case of China. In the case of Indonesia, this result aligns with that of Henderson and (1996) who found that there is to be a stronger spatial concentration of private manufacturing firms in the large metropolitan areas of Java Island following the trade liberalization policies of 1983. By calculating a geographical concentration index, Sjöberg and Sjöholm (2004) also revealed that Indonesian manufacturing firms that participated in international trade were more spatially concentrated and that their spatial concentration grew more strongly than did that of nonparticipating firms over the 1980-1996 period. A higher geographical concentration of exporting firms is likely to be associated with the sharing of experience, knowledge, and infrastructure among firms (He et al., 2008) . This result also supports the findings of Hill et al. (2008) who investigated regional development dynamics in Indonesia and found superior performance among the regions most connected to the global economy.
We found also that wage negatively affects concentration, which suggests that higher wage rates break down the concentration and push firms to attempt to relocate to other regions with lower wage rates. This finding is consistent with that of Henderson and (1996) and with the arguments of Deichmann et al. (2008) pertaining to the factor price of industrial location. In general, we identified that the effect of export activities on EGS is stronger in employment based and the effect of wage on EGS is larger in value-added based. It is suggesting the relative importance of input factors between labor and capital. Finally, there is evidence that geographical concentration stemmed from economic crisis and decentralization policy in the long term, suggesting that both external shocks changed the pattern of geographical concentration to one that is more spatially concentrated. We also found evidence that resource-based and laborintensive industries experienced de-agglomeration.
CONCLUSIONS
This study presented a general picture of the distribution of economic activities among manufacturing industries in Indonesia. We found that the provinces and cities became more specialized and experienced a greater degree of movement when they faced external shocks. The distribution of manufacturing activity overall slightly changed due to the 1997-98 economic crisis and the enactment of decentralization policy; evidence of this change was particularly compelling at the province and city levels, where firms were currently undergoing a "deconcentration" of sorts.
From the regional specialization data at the city level, we identified that spillover occurs among industries at the three-digit SIC level, rather than at the two-digit SIC level. Furthermore, we found evidence vis-à-vis industrial concentration and economic activity distribution that there are externalities across cities within provinces but not across the provinces themselves. This suggests that firms merely relocate their activities from core cities to periphery ones in the surrounding area so as to maintain benefit externalities, lower transportation costs, and retain market access to core regions. In the industry-group analysis, we found that resource-based industries had the highest level of geographical concentration but that it tended to decrease over time.
Deconcentration is also experienced by scale-intensive industries, while differentiated goods and science-based industries became more dispersed. Especially among laborintensive industries, there is more concentration at the city level but greater dispersal at the province level. These findings confirmed that agglomeration has shifted across cities within each province.
The empirical results supported theory regarding economics scale and resource endowment in determining agglomeration and concentration. Furthermore, a firm's interaction with the global economy does influence the local pattern of that firm's location; it also has a positive effect on geographical concentration. Meanwhile, the market factor of labor price pushed industries to relocate to areas with cheaper labor cost. Concerning external shocks, there was evidence that either the economic crisis or decentralization policy had a positive relationship with geographical concentration.
Finally, the findings in third study gave some policy implications. Policymakers would be well advised to harness an increase in regional specialization to improve economic distribution across the country. Furthermore, the governments of the periphery cities near the core cities should work as "buffer zones" and anticipate the relocation of firms. Finally, the strong connection between the global economy and geographical concentration points to the importance of having special economic zones that have good access to the international economy.
